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S1. Benchmarking of the modified instrument S1.1 UVPD and HCD spectra of denatured Ubiquitin recorded on the modified instrument Figure S1 .1. Dissociation of ubiquitin z = 11+ ions under denaturing conditions with HCD (left spectrum) and UVPD (right spectrum). Backbone cleavage maps demonstrate that UVPD (right) provides faster sequencing with N-terminal fragments than HCD (left) using exactly the same 5 μscan (IT = 10 ms) acquisition times. The backbone sequence coverage was in both cases 100%, but UVPD clearly provided a wider coverage of the N-terminal fragment ions. S3 S1.2 Fragmentation of Ubiquitin with UVPD before and after sealing the electrometer slot Figure S1 .2. Spectrum of UVPD of ubiquitin z = 5+ demonstrating better transmission of precursor and fragments after sealing the electrometer slot with a custom viewport (a) than before the modification (b) with other parameters unchanged. The fragmentation mass spectrum prior to the viewport installation (right) shows a dearth of signals corresponding to covalent fragments. However, when the modified viewport including the Teflon ring is used (left), the covalent fragments (shown as peaks occurring at < 1600 Th and >1800 Th) are present, consistent with increased transmission efficiency of the smaller fragments. The "normalized largest" (NL) intensity values, shown for each spectrum, indicate better precursor signal depletion, indicative of better ion cooling and radial confinement thanks to the improved gas regime. . During HCD, the z=7+ symmetric monomeric subunit shows decreased intensity after collision energies of 100 V, indicating the onset of covalent fragmentation. In contrast, the production of this symmetric dissociation product remains the dominant pathway with UVPD as shown by a more consistent production over all laser energies. The normalized intensity for each data point is the intensity of the z = 7+ monomer dissociation product normalized to the base peak within each mass spectra. Similarly to the case of β-lactoglobulin, photon-induced and collisional activation of Cu, Zn SOD both result in completely symmetrical charge partitioning. As described previously, the presence of structural constraints such as disulfide bonds and metal ions affect the dissociation pathways of Cu, Zn SOD, making the ejection of the compact subunit energetically more favorable process compared to subunit unfolding. 
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S3.2 Symmetrical dissociation of the
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S4. Behavior of Tetrameric
S7. UVPD Fragment Ion Investigation
S7.1 Determination of fragment ion types
Figure S7.1. Use of unbiased mass differences for each peak, of the decharged spectral data, in its neighborhood +/-100 Da, in 40 ppm bins. For the N-terminal ions the difference to the b + H is calculated. For the C-terminal ions the difference to y -H is calculated. The counts for each bin are expressed on the y-axis and the mass difference on the x-axis; the masses with high counts are specific fragment types and the cloud in the middle corresponds to internal fragments and other non-specific fragments. From these calculations we are able to annotate for UVPD: x, y, a, a+, b, and c fragment ions, and for HCD: b and y fragment ions. It reveals clearly that the b and y ions dominate the HCD spectra, while the UVPD data are especially rich in x, y, a, a+, b, and c fragment ions. This fits very well with expected fragments for HCD, for which standardized software exclusively utilizes this pair.
